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Jlannas paboyast mporpaMMa COOTBETCTBYeT (penepanbHOl 00pa3oBaTeIbHONIIPOrpaMme

(mst 8-9 KIIaccoB) OCHOBHOTO 00IIET0 00pa30BaHus, YTBEPKICHHON MpUKa3oM MUHHCTEpCTBa MpocBenieHus Poccuiickoit
®enepanuu ot 18 mas 2023 N 370 «O06 yrBepxknenuun dhenepanbHOi 00pa3oBaTeIbHON TPOrPaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs»

2023r.



INOACHUTEJIbBHASA 3AIINCKA

[IporpamMma 1Mo XMMUHM Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHHs COCTaBJE€HAa Ha OCHOBE TPEOOBAaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOMN
MIpOrpaMMBbI OCHOBHOT'O 0o01ero oopaszoBanusi, npezcrasieHHEIX B ®I'OC OO0, a Takke Ha OcHOBE (esiepanbHOi paboyel mporpaMMbl BOCTIMTAHHSA M C YUETOM KOHIIECHINN
TIpernoaBaHus yaeOHOro npeaMera « XuMus» B 00pa3oBaTellbHbIX opranusanusax Poccuiickoit @enepanum.

[IporpamMma mo XuMuM Ja€T IpENCTaBICHHE O IIENIX, OOWel cTpaTernu oOy4eHMsI, BOCIIUTAHHMS M Pa3BUTHs OOy4arOUIMXCS CPEACTBAMH y4eOHOro IpeaMera,
yCTaHABJIMBAET 00s3aTeJbHOE MPEAMETHOE CONEpKaHUe, MPeaycMaTpUBAET paclpeselieHne ero Mo KjaccaM M CTPYKTypHpOBaHHE IO pa3fenaM W TeMaM IpOrpaMMBbl 110
XUMMH, OIpeeNseT KONUIECTBEHHbIE U KAUeCTBEHHbIE XapaKTePUCTHKH COJEPKaHHs, PEKOMEHIyEMYIO MOCIEN0BaTEIbHOCTh U3YyUE€HUS XUMUH C YIETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€l, JIOTMKH y4e0HOTO Ipoliecca, BO3pACTHBIX OCOOCHHOCTEH O0yJaromuxcs, OnpeaeiseT BO3SMOKHOCTH TIpeIMeTa Ul peasin3aluu TpeOOBaHuil K
pe3ynbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHHMH K pe3yibraTaM OOyYeHHs XMMHUHU Ha
YPOBHE LieJIel N3y4eHUsl peIMETa M OCHOBHBIX BUJIOB Y4eOHO-IT03HABATEIbHON NEATENEHOCTH 00yYaloNIerocs o OCBOSHHIO Y4eOHOr0 COIepKaHUSL.

3HaHHe XUMUU CITY)KHT OCHOBOH JJIs1 (POPMUPOBAHUSI MUPOBO33PEHHsI 00YUArOIIErocs], €ro MPeCTaBICHHH 0 MaTePHAILHOM €IMHCTBE MHPA, BAYKHYIO POJIb UTPAIOT
(dopMupyemble XMMHUEH TPENCTaBICHUS O B3aWMOINPEBPAILCHUSIX SHEPTUM W 00 DBOJIIOIMH BEIIECTB B NMPHUPOJE, O MYyTAX PEUICHUs INI00AJbHBIX MPOOJeM yCTOHYMBOrO
Pa3BUTHS YETIOBEUECTBA — CHIPhEBOM, YIHEPreTHYECKOMH, UIIIEBON M DKOJIOTHYECKOH 0e30IacHOCTH, MPOoOIeM 3/IpaBOOXpaHEHHUSI.

MsyueHne xumuu:

CHOCOOCTBYET pean3aliii BO3MOXHOCTE! JIIsl caMOpa3BUTHS 1 (POPMUPOBAHUS KYJIbTYPBI IMUHOCTH, €€ 001Ied 1 (yHKIIHOHAIBHON IrPaMOTHOCTH

BHOCHT BKJIaJ B (OPMHpPOBAaHHE MBIIUICHUS W TBOPYECKHX CIHOCOOHOCTEH OOY4YaroIIMXCs, HABBIKOB HMX CaMOCTOATENIbHOM YueOHOW JesaTellbHOCTH,
9KCIIEPUMEHTAIIBHBIX M UCCIIE0BATEILCKUX YMEHUH, HEOOXOJUMBIX KaK B IOBCEAHEBHOI KH3HHU, TaK ¥ B IPOECCHOHATIBHON ESTENbHOCTH;

3HAKOMUT CO CIEIM(UKON HAYYHOT'O MBIIIICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIs/Ia HA €JMHCTBO MPHUPOJBI U YEIOBEKa, SBISETCS OTBETCTBEHHBIM ATAIIOM B
(OpPMHUPOBAaHUH ECTECTBEHHO--HAYYHOH I'PAMOTHOCTH 00Y4aIOIIUXCSI;

CIoco0CTBYeT (POPMHUPOBAHMIO LIEHHOCTHOTO OTHOLIGHHMS K €CTECTBEHHO--HAy4YHBIM 3HAHMSAM, K HPHPOIE, K YeIOBEeKY, BHOCHT CBOH BKJaJ B JKOJIOTHYECKOE
00pa3zoBaHue 00yYaIOIIUXCS.

JlaHHBIe HampaBieHUsA B OOYYEHHHM XMMHHU OOECIIEUMBAIOTCS CIEHU(PHUKONH COmep)KaHHs ydeOHOro mpeamera, KOTOPBIH SBIACTCS MeNarorduecku ajarnTHPOBaHHBIM
oTpaxkeHHeM 0a30BOil HAYKH XMMHUH Ha ONpPEeIEHHOM JTare e€ pa3BUTHsI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPHUEHTHPOBAH HA OCBOGHHE OOYYAIOIIMMHUCS CHCTEMBbI IIEPBOHAYAIBHBIX IIOHATHH XHMHH, OCHOB
HEOPraHUYECKON XMMUH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSITUH OpraHMYECKOH XUMHUH.

CTpyKTypa comepKaHHs IPOrpaMMBbI 110 XUMUH c(hOPMHPOBAaHA HA OCHOBE CUCTEMHOr0 NoAXona K e€ m3ydenuro. ComepkaHue CKIaIbIBaeTCss M3 CUCTEMBI OHATHH O
XMMHYECKOM 3JIEMEHTE U BELIeCTBE U CHCTEMBI OHATHH O XUMHUUYECKOH peakiuu. OO 3TH CHCTEeMBI CTPYKTYPHO OPTaHU30BaHBI [0 IIPUHLMITY IOCIEI0BATEIFHOTO Pa3BUTHS
3HaHUI Ha OCHOBE TEOPETUUECKUX MPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUCHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. . MeHneneeBa kak OCHOBHOI'O 3aKOHAa XUMUM;

— Y4€HHUS O CTPOEHHH aTOMa U XMMUYECKOH CBS3H;

— TIPEACTaBIICHNI 00 AIEKTPOIUTHIECKON INCCONMANNY BELIECTB B PACTBOPAX.

Teoperndeckue 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE SMITMPHUECKH TTOMYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCS IOCIEIOBATENBHO OT OJHOIO YPOBHS K
JIpYroMy, BEITONHSA (DYHKIMH OOBSICHEHHS ¥ IPOrHO3UPOBAHHUS CBOMCTB, CTPOSHHS M BO3SMOXKHOCTEH NPAKTHYESCKOr0 MPUMEHEHHS 1 OyYeHHS H3Y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMBbl 10 XUMHUH CIIOCOOCTBYET (OPMHUPOBAHHIO IPEACTABICHNS O XUMHUYECKOH COCTAaBIISIOLIEH HAyIHOH KapTHHBI MHpPA B JIOTHKE €€ CHCTEMHOU
MIPUPOJBI, IIEHHOCTHOTO OTHOIICHHSI K HAydHOMY 3HAHHIO M METOJaM IO3HAaHWA B Hayke. V3ydeHHWe XMMUHM MPOHCXOJWUT C MPUBJICYECHUEM 3HAHUH M3 paHee M3ydEHHBIX
yaeOHBIX peaMeToB: «OKpyxkatormit Mup, «buonorus. 5—7 xmacce u «Pu3uka. 7 KIraccy.

[Ipn u3ydeHnn XMMHUH IIPOUCXOIUT (DOPMHUPOBAHNE 3HAHMM OCHOB XMMHUYECKOM HayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, NMPAKTHUECKOH IEeATENbHOCTH
YeJOBEeKa U KaK OJJHOI'0 N3 KOMIIOHEHTOB MHPOBOH KyJIbTYPHI. 33/1a4a y4eOHOro IpeMeTa COCTONT B (JOPMHUPOBAHUN CHCTEMBI XMMUYECKUX 3HAHUH — BaXXHEHINX (aKTOB,
TIOHATHH, 3aKOHOB M TEOPETHUECKHX IMOJIOKEHHUH, TOCTYITHBIX 0000IIEHNH MUPOBO33PEHYECKOTO XapaKkTepa, s3bIKka HAyKH, B MPHOOIIEHUN K HAYIHBIM METOJaM IMO3HaHMS
NP HM3YYCHUH BEIIECTB M XUMHYECKUX PEAKIUH, B (POPMHUPOBAHMHM M PA3BUTHH IO3HABATENBHBIX YMEHHH M WX NPUMEHEHWH B y4eOHO-TIO3HABATENLHOW M y4eOHO-
HCCIIEI0BATEIbCKON ACSITETbHOCTH, OCBOSHHH MPABHI 0€30MaCHOT0 00paIleHHsI C BEIIECTBAMH B TIOBCEAHEBHOI KHU3HU.

[Ipn u3yueHnn XUMHUM HA YPOBHE OCHOBHOT'O 001IIero 00pa30BaHMs BayKHOE 3HAUEHUE ITPHOOPETH TaKue e , Kak:



— (hopMupoBaHUE WHTEILICKTYAIBEHO Pa3BUTOW JMYHOCTH, TOTOBOH K CaMOOOPa30BaHUIO, COTPYTHHUYCCTBY, CAMOCTOSTCIEHOMY NPUHITHIO PEIICHUHA, CIOCOOHOMH
aJaNTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSIM JKU3HHU,

— HAIPaBIICHHOCTh OOYYCHHUS HA CHCTEMATHUYCCKOE MPHOOMICHHE O0YJAONINXCSA K CAMOCTOSTEIEHOW MO3HABATEILHON JIEATSIFHOCTH, HAYYHBIM METOIaM TI03HAHHS,
(hOPMUPYIONIIIM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUW;

— o0ecrieYeHre YCIOBHH, CITIOCOOCTBYIONIMX MPHOOPETEHHUIO 00YJYAFOIIUMICS ONBITA Pa3HOOOPA3HOU NEATCIBHOCTH, MMO3HAHKS M CAMOIIO3HAHHMS, KITFOYEBhIX HABHIKOB
(KITFOYEBBIX KOMIICTEHITMIN), IMCIOIINX YHUBEPCATHHOE 3HAUCHUE IS PA3IMYHBIX BHJIOB JCATCILHOCTH,

— (opMupoBaHue 00mEeH (HYHKIMOHATBHON M €CTECTBEHHO-HAYYHOW IPAMOTHOCTH, B TOM YHCJIC YMCHHI OOBSCHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MHpa,
WCTIONB3Ys 3HAHUS U OIBIT, MTOJyYCHHBIC TTPYU U3YYCHUN XUMUH, TPUMEHSTh UX MPH PEIICHUH MPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU JEATCILHOCTH;

— (opMHpOBaHUE Y OOYYAIOIIMXCS TYMaHUCTUYCCKAX OTHOIICHWH, TTOHUMAHUSA IICHHOCTH XUMUYCCKUX 3HAHWHA U BBIPAOOTKH SKOJOTHYCCKH IIEIECO00pa3HOro
MTOBEJICHUS B OBITY M TPYIOBOM JCATSILHOCTH B LIEISIX COXPAHEHHS CBOCTO 3I0POBbS U OKPY)KAFOIIECH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO W CaMOBOCIUTAHHIO Ha OCHOBE YCBOEHHMsS OOILEUENTOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOMUIIS ¥ HANPABICHHOCTH AAJTBLHEHUIIICTO 00yUCHUS.

OO11ee YMCIIO YacoB, OTBEACHHBIX U W3YYCHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, cocTaBisier 136 wacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henenwo), B 9 kiacce — 68 yaco (2 yaca B HENEITIO).



COJAEPXAHUE OBYYEHUA
8 KJIACC
IlepBoHaYa/JbHbIC XUMHYECKHE TOHSITHSA
IIpenmer xumuu. Pons XMMUUM B XKHU3HM 4YellOBEKa. XMMHS B cUcTeMe Hayk. Tena u BemecTBa. dusndeckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHHE BEILECTB.
[MonsiTne 0 MeToax no3HaHus B XuMuH. YucTele BemecTBa 1 cMecH. CriocoObl pasienieHus cMeceil.
ATOMBI U MOJIEKYNIbl. XUMHUECKHE 1eMeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U clo)KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHHE.
Xumnueckast Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKMX OSJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOcHTeNnbHass aToMHas macca. OTHOCHTENbHas
MOJIEKYyJIsIpHas Macca. MaccoBasi 107151 XUMHUECKOI0 JIEMEHTA B COETUHEHHU.
KommuectBo BemecrBa. Monb. Monspaas macca. B3anMocBsi3p Konn4ecTBa, Macchl M Yucia CTPYKTYPHBIX €IMHHMIL BeniecTBa. Pacdérsl mo opMynaM XUMHYECKUX
COEIMHEHUH.
dusnyeckre U XUMUYECKHE SIBICHHS. XUMHYECKash peakuusi M e€ MpU3HaKW. 3aKOH COXPAaHEHWs] MacChl BelIeCTB. XMMHYECKHe ypaBHeHMs. Kitaccmdukarms
XMUMHUYECKHUX PEaKIHi (COSMHEHN S, Pa3JIOKEHUsI, 3aMeNICHHsI, 0OMEHa).
Xumuueckuii 3kcnepumenm:
3HAaKOMCTBO C XHMHYECKOH IOCY/I0H, MpaBHjiamMH pabOThl B J1a0OpaTOpuu M NpHéMamMH OOpalieHHs ¢ J1adopaTOpHBIM 00OpYIOBaHHEM, W3yYeHHE W ONHCAHUE
(u3MUEeCKUX CBOWCTB 00pa3lOB HEOPraHWYECKHX BEIECTB, HaOJIOJeHWe (u3ndecKkux (IUIaBIEHHE BOCKa, TasHUE JIbAa, PAacTHpaHHE caxapa B CTYIKE, KHUICHUE U
KOHIGHCALUsI BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, IPOKAJIMBaHHE METHON TIPOBOJIOKH, B3aUMOJISHCTBHE MeJla C KUCIIOTON) SIBIICHUH, HAOJIOJICHUE U ONMCaHNe TIPH3HAKOB
NPOTEKaHUs] XUMHYECKUX peakiui (pasjokeHue caxapa, B3auMOJICWCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pasnoxenue runpokcuna meau (II) nmpu HarpeBanmuy,
B3anMojieiicTBre xkene3a ¢ pactBopoM conu Menu (II), m3ydenue crmoco0OB paszjeneHus cMecel: ¢ MOMOIIBI0 MarHurta, (UIbTPOBAHWE, BBITAPHBAHHE, AUCTUILISLIUSL,
xpomatorpadusi, MPOBEJCHUE OYHMCTKH ITOBAPEHHOM COJIM, HAONIOJIEHHE W ONMCAHUE Pe3yIbTaTOB NPOBEACHHS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MAacChl,
co3/laHue Mojiesielt MOJIEKYI (IIapOCTEP>KHEBBIX).
BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKHX BEILECTB
Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M mpocToe BemiecTBo. HaxoxkgeHue KUcIopoJa B MpUpoAe, GH3HYecKue M XMMHYECKHE CBOHCTBA
(peaxuuu ropenusi). Okcunsl. [Ipumenenue kucnopoaa. CriocoObl MONTydeHUsT KUCIOpoa B J1abopaTopuy U npoMbiiuieHHOCTH. KpyroBopor kucnopozaa B npupone. O30H —
AJUIOTPOIHAsE MOAU(UKALNS KUCTIOPOA.
TerioBoit 3G GeKT XMMHIECKOH peakliy, TePMOXHUMHUYECKUE YPaBHEHHUS, 9K30- W JSHIOTEPMHYECKHE PeakUud. TOIIMBO: Yroib M MeTaH. 3arps3HEHUE BO3IyXa,
yCHJIEHHE TapHUKOBOI0 3¢ eKTa, pa3pylIeHHEe 030HOBOIO CIIOS.
Bonopox — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bonopoa B Ipupoe, GU3N4eckue 1 XMMHIECKHEe CBOHCTBA, IPUMEHEHHE, CIIOcO0bI omydeHus. Kucnors u
COJH.
MornsipHbiii 00BEM ra30B. Pacu€rbl M0 XUMHYECKHM YPaBHEHHSIM.
®uznyeckue cBoiicTBa BoAbl. Boma xak pacrBopurens. PactBopbl. HachlllleHHBIE M HEHACBILLIEHHBIE PACTBOPHI. PacTBOpHMOCTh BeliecTB B Boie. MaccoBast Aomst
BEIllECTBA B pacTBOpe. XUMHUUECKHe CBOMCTBA BOJbl. OcHOBaHMA. Poib pacTBOpOB B MpUpoOE U B XKU3HHU YesoBeka. KpyroBopoT BOAbI B IpUpOJE. 3arps3HEHNE TIPHUPOAHBIX
Bo. OXxpaHa M OYNCTKA HPUPOIHBIX BOI.
Knaccudukarms Heopranudeckux coenunennit. Oxcupl. Knaccudukanms okcumo: coneodpasyrone (OCHOBHbIE, KUCIOTHbIE, aM(OTEpHbIE) U HECOIEO0pa3yIOIIHe.
Homenxknarypa okcunoB. @U3NYECKHE U XUMUYECKHE CBOMCTBA OKCHIIOB. 11omydeHre OKkCuaoB.
OcunoBanus. Kiaccugukaiuss oCHOBaHHE: HIENOYM U HEPACTBOPUMBIE OCHOBaHMs. HomeHknatypa ocHoBaHMi. Du3MYeCKHE M XMMHUUYECKHE CBOWCTBA OCHOBAHHUIA.
[Tonyuenne oCHOBaHHUI.
Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. dusndeckre U XUMHIECKUe CBOMCTBA KucioT. Psy aktuBHocTH MetaiuioB H. H. bekerosa. [onyuenue
KHCIIOT.
Comu. HomeHnkmarypa coneit. ®uzndeckre 1 XuMrdeckne cBoricTBa coneil. [lomydenne comeit.
I'eHeTHueckas CBsI3b MEX/Ly KJIAaCCAMH HEOPTAHMIECKUX COSANHEHHUH.



Xumuueckuii Ixcnepumennt:

KayeCTBEHHOE OIIPEEICHNE COAEPXKAaHUS KHCIOpOAa B BO3JyXe, IOIyYeHHE, COOMpaHWe, pacliO3HaBaHWE W H3YUCHHE CBOWCTB KHCIIOpOna, HaOIfoaeHHe
B3aMMOJICHCTBUSI BELIECTB C KHCIOPOAOM M YCIOBHSI BO3HHKHOBEHHS ¥ NPEKpAIeHus] TOpeHusl (Ioxapa), 0O3HaKOMJICHHE ¢ 00pa3laMi OKCHIOB M OINHCaHWE MX CBOMCTB,
ToydeHre, coOMpaHue, paclio3HaBaHWE W W3YUCHHWE CBOWCTB Bojopoaa (TopeHwme), B3amMmopeicTBue Bomopoma ¢ okcuaoM Memu (II) (BO3MOXKHO HCITONB30BaHHE
BHJIEOMATEpUaNIOB), HaOJIIOZeHHEe OOpa3lOB BEIIECTB KOJIWYECTBOM | MOJb, HCCIENOBaHME OCOOEHHOCTEH pacTBOPEHHWs BEUIECTB C Ppa3IMYHONW PacTBOPHUMOCTBHIO,
TIPUTOTOBJICHUE PACTBOPOB C OINpPENENEHHOW MAacCOBOH Jl0Jied pacTBOPEHHOTO BEIECTBA, B3aHMMOJEHCTBHE BOIBI C MeTayulaMH (HaTpUEM M KajbIeM) (BO3MOXKHO
WCIIONIb30BAaHKUE BHIEOMATEPUAJIOB), UCCIEA0BAHNE 00pa3llOB HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJCHNE U3MEHEHUS! OKPACKH MHIMKATOPOB B PacTBOpax
KHCIIOT ¥ HIENOYeH, n3yueHne B3aumosercTus okcuna meau (1) ¢ pactBopoM cepHOi KUCTIOTBI, KHCIIOT C METaIaMH, peakIii HeUTpaslu3alyy, MOITydeHne HepacTBOPHUMBIX
OCHOBAHUH, BBITECHEHHE OJJHOI'0 METaJUIa APYTUM U3 PACTBOPA COJIH, PELLICHNE IKCIIEpUMEHTaIbHbIX 3a/a4 10 TeMe «BaxxHelne Kinaccsl HEOpraHUUeCKUX COSAMHEHUN».

Ilepnoanueckuii 3axkon u Ilepnoanyeckas cucrema xummyeckux 3jemMeHToB JI. . Mennesneesa. CTpoenune aTroMoB. XuMH4ecKasi ¢BA3b. OKHCINTEIBHO-
BOCCTAHOBHUTE/IbHbIC PeaKINu

[epBble MOMBITKN KiIacCU(PUKAIMA XUMHYECKUX JIeMEeHTOB. [IOHATHE O rpynmax CXOIHBIX DJIEMEHTOB (IIENOYHBIE M LIEIOYHO3EMETbHBIE METANIbl, I'aJOreHBI,
WHEPTHbIE ra3bl). DNEMEeHTbI, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCHIBI ¥ THAPOKCH/IBL.

Iepuomuueckuii 3akon. [lepuommueckas cucrema xumuuecknx sneMmeHtoB J[. M. MenneneeBa. Koportkonepuonnas u mivHHONIEpronHas (Gopmer [lepronndeckoit
cucTeMbl xuMudeckux neMeHToB J[. 1. Menneneesa. Ilepuoap! u rpynmel. @U3HUECKHl CMBICT MOPSAAKOBOr0 HOMEpa, HOMEPOB MEPHOAA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J04eK aTOMOB IepBbix 20 XUMu4eckux aneMeHToB [leproanueckoi
cucrtemsl [1. 1. Menneneesa. XapakTepucTUKa XMMUYECKOIO 3JIEMEHTA 110 ero nojioxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

BaKOHOMCpHOCTI/I U3MCEHCHUS paanyCca aTOMOB XUMHUYECKUX BJICMEHTOB, METAJUIMYECKHUX U HEMETAJIIINICCKUX CBOMCTB 110 rpymnmnam u nepuoaam.

3nauenue Ileproanueckoro 3akona u Ileprnoandeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB JUIS pa3BUTHA Hayku U mpakTtuku. Jl. V1. MeHzeneeB — y4€HbIN U TpakJaHKH.

Xumnueckast cB3b. KoBaneHTHas (MosipHas U HEMOJSPHAs) CBA3b. DIEKTPOOTPHULIATEIEHOCTh XUMHUECKUX 3JIeMEHTOB. VIoHHAas CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuu. [Iponecchl okucieHus U BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIN.

Xumuueckuii 3kcnepumenm:

n3y4yeHue oO0pas3loB BELISCTB METAVIOB M HEMETAJIOB, B3aMMOJACHCTBHE THAPOKCHIA LMHKA C PAacTBOPaMU KUCIOT M IIENO4YeH, IPOBEACHHE OIBITOB,
WITIOCTPUPYIOLIHUX IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEaKIUN Pa3I0KeHUs], COSANHEHUS).

Meosrcnpeomemmunie ceazu

Peanuzanms MeXIpeAMETHBIX CBs3eH MPU U3YYEHHH XUMHH B 8 KJlacce OCYIIECTBIISCTCS Yepe3 HUCIIONb30BaHHE KaK OOIIMX €CTECTBEHHO--HAYYHBIX HMOHATHH, TaK U
TIOHATHUH, SBJIAIOMINXCS CUCTEMHBIMHU ISl OTACNIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OO1re ecTeCTBeHHO--Hay4YHBIE MOHATHUA: Hay4HBIH (aKT, THIOTe3a, TEOPHs, 3aKOH, aHAJIW3, CHHTE3, KIacCU(pUKaus, IepHOIMYHOCTb, HAOII0EHHE, IKCIIEPHMEHT,
MOJIETTMPOBaHNE, U3MEPEHUE, MOJICTIb, SIBIICHHE.

®usmuka: MaTepus, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHI, H30TOINBI, PAaJHOaKTUBHOCTH, MOJEKYNA, JJIEKTPUYECKUH 3apsll, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSHHE BEIEeCTBa, Ta3, (PH3NYECKUe BEMYUHBI, €ANHUIIBI H3MEPEHHUs, KOCMOC, TUIaHeThl, 383161, CoMHIIE.

buonorust: porocunres, apixanue, obuocdepa.

I'eorpadus: atmoctepa, runpocdepa, MUHEpPaIIBl, TOPHBIE TOPOIBL, MOJIE3HbIE HCKOIIaeMbIe, TOIUIMBO, BOIHBIE PECYPCHL

9 KJIACC

BelecTBo 1 XuMu4ecKas peakuus

[epruomuaeckuit 3akoH. Ilepmommueckas cucrema xmmudeckux snmementoB /. WM. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWMCTB
XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaIHs, KaJblUs U MX COCIMHEHHI B COOTBETCTBHH C IMOJNIOKEHNUEM 3JIEMEHTOB B lleproaudeckoil cucteme 1 CTpOEHUEM HX
aTOMOB.

CrpoeHne BemecTBa: BHABI XUMHYECKOW CBS3W. THIBI KPUCTAJUTMIECKUX PEHIETOK, 3aBHCHMOCTh CBOWCTB BEHIECTBA OT THIA KPHCTAIIMYECKOW PEIIETKH W BUAA
XUMHUYECKOH CBS3U.



Knaccudukanms n HOMEHKIATypa HEOPTaHUIECKUX BEIIECTB. XMMUYECKHE CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMUHBIM KilaccaM HEOPraHHYECKHX COEIMHEHUMH,
TEHETHYECKasl CBSI3b HEOPTaHWIECKHUX BELIECTB.

Knaccudurkanms XuMHUUECKAX peakii 10 pa3InIHBIM MPU3HAKaM (10 YHCITY U COCTAaBY YYacTBYIOUIMX B PEAKINH BEIIECTB, IO TEIUIOBOMY 3P EKTY, 10 H3MEHEHUIO
CTENeHEelH OKUCICHUsI XUMHUUECKHUX JIEMEHTOB, 110 00pPAaTUMOCTH, TI0 YJaCTHIO KaTaln3aTopa). DK30- M SHIOTEPMUYECKHE PEaKINi, TePMOXUMHUIECKUE YPaBHEHMSI.

[onsiTne o ckopoctn XxuMuueckoil peakiuu. [lonsiTre 00 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHYECKUX peakuusx. [IoHsITHE 0 TOMOTEHHBIX U I'eTEepOreHHBIX PEaAKIHAX.
[Monsitue o xaranu3e. [ToHsATHE O XMMUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH PeakIUK 1 IOJI0KEHNE XUMHYECKOTO PaBHOBECHSI.

OKHCIUTETHbHO-BOCCTAHOBUTENILHBIE PEAKIUK, DJIEKTPOHHBIH OallaHC OKHCINTEIbHO-BOCCTAHOBHUTENbHOW peakuuu. CocTaBiieHWE YpaBHEHHWH OKHCIUTEIbHO--
BOCCTaHOBUTENBHBIX PEAKIMI C UCTIOIb30BAHIEM METO/Ia 3JIEKTPOHHOr0 OajaHca.

Teopust 3J7EKTPOTUTUUECKON AWUCCOIMAIMU. DIIEKTPOIUTHI M HEIIEKTPONUTH. KaTHOHBI, aHMOHBL. MeXaHW3M AMCCONMANWU BEHIECTB C Pa3IMYHBIMH BUAAMH
XUMHUUECKO# cBsi3u. CreneHpb auccormalyy. CUIbHBIC U Cl1a0ble JIEKTPOIHUTEHI.

Peaxuyyu noHHOro oOMeHa. Y ClIOBUS IPOTEKAaHUs peaKlMil HOHHOrO 0OMEHa, MOJHBIE U COKpAIEHHbIE HOHHbBIE YpaBHEHUsI peakuuii. CBOWCTBA KHCIIOT, OCHOBaHUH 1
coJIel B CBeTE MPECTaBICHUH 00 3IEeKTpOIUTHIECKO aucconuaimy. KadecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O rHaponu3e colei.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJICJISIMH KPUCTAUTMYECKNX PEIIETOK HEOpraHMYEeCKUX BELIECTB — METAJUIOB M HeMeTauioB (rpadura M aynmasa), CIOKHBIX BELIECTB (XJIOpHa
HaTpHsl), UCCIIEJ0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHMYECKOW pEeaklUH OT BO3JEHCTBUS Pa3iMYHBIX (PaKTOPOB, MCCIIEJ0BAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
nporecca JUCCOLMAMA KHUCIIOT, Iejovell u cosield (BO3MOXKHO HCIIONB30BaHHE BHUJIIEO MATEPHUANIOB), MPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaAHHS
peakuuii HoHHOTO 0OMeHa (oOpa3oBaHMe OcajKa, BhIACIECHHE ra3a, 00pa30BaHKUE BOJIbI), OMBITOB, MILTFOCTPUPYIOIINX MTPUMEPbI OKHCIUTENbHO-BOCCTAHOBUTENILHBIX PEaKIIUiA
(ropeHue, peaky pas3yIoKEeHUs], COSUHEHNUS), paclio3HAaBaHUE HEOPTaHMYECKUX BELIECTB C MOMOIIBI0 Ka4eCTBEHHBIX PEAKIMi Ha MOHBI, PEHICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4.

HemeTanibl M UX coeTMHEHHSI

OOmas xapakTepuCTHKa rajJoreHoB. OcOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe CTeNeHH OkHciaeHus. CTpoeHne M (GU3HMUecKHe CBOMCTBA NMPOCTBIX BEILIECTB —
rajoreHoB. XHMHUYECKUE CBOWCTBA Ha IpUMeEpe Xjopa (B3auMOICHCTBHE C METajUlaMH, HEMeTaulaMH, IuenodaMmu). Xioposonopoxa. ComnsHas KHUCIOTa, XUMHUYECKHE
CBOICTBa, NIOJIy4EHHE, IPUMEHEHUE. J[efiCTBUE XJ10pa U XJIOPOBOLOPOAA Ha OpraHU3M 4ejioBeKa. BakHelye XJI0pyuabl U UX HAXOKICHHUE B IPUPOJE.

OOmas xapakTepucTuKa >1eMeHToB VIA-rpymmsl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIe cTelleHH okucieHus. CTpoeHue M (GU3NYECKHUe CBOMCTBA MPOCTHIX
BEILECTB — KUCIIOPOJa U Cepbl. AJIOTPONHbIE MOAM(DUKALMK KUCIOpOAa W cepbl. XUMHYECKUe CBOiicTBa cepbl. CepoBOAOPOA, CTpoeHHE, (DM3MYECKHE M XUMHYECKHE
cBoiictBa. OKCHIBI cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHmoB. CepHas KUcIoTa, Gu3MyecKkue M XMMHYECKHe CBOiicTBa (00IIMe Kak MPEeACTaBUTENs Kilacca KHUCIOT H
cneuuduueckue). XUMHUISCKUE PEAKIMH, JIeKAIIHNe B OCHOBE MPOMBIILIICHHOTO CHOCO0a MONy4deHUsl CepHoil KucnoThl. [IpuMeneHue cepHOM kuciorbl. Coiu cepHOU
KUCJIOTHI, Ka4YeCTBEHHAs peakuus Ha cynbar-moH. HaxoxaeHue cepsl U €€ coeNMHEHUH B IpHupoae. XUMHUYECKOe 3arps3HEHHE OKPYKAroLIeH cpelbl COSANHEHUAMH CEphI
(KUCTIOTHBIE TOXKIH, 3arpA3HEHUE BO3AyXa U BOZOEMOB), CIIOCOOBI €ro MPe0TBPAILCHHUS.

OOmias xapakTepucTuka dyMeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOEHHST aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHS. A30T, pachnpoCTpaHeHHe B IPUPOIE,
¢dm3nUeckrue U XUMHUYECKHe cBoicTBa. KpyroBopor a3ora B mpupoxe. AMMHUAK, ero GU3HYecKue U XMMHUUYECKHE CBOWMCTBA, MOIydeHHe W npuMeHenne. Comy aMMOHHMS, HX
¢m3nveckre 1 XMMHYECKHE CBOMCTBA, NpHUMeHeHHe. KadecTBeHHas peakiys Ha MOHBI aMMOHHSA. A30THAs KHCIIOTa, €8 MoNydeHHe, (pU3NYecKue M XMMHYECKHe CBOHCTBA
(oOmme Kak TpencTaBUTENs Kiacca KHCIOT M cremuduueckue). Mcmonp3oBaHWe HHUTPAaTOB M COJEd aMMOHMS B KadyeCTBE MUHEPAIBbHBIX yHOOpeHHH. XHMHUECKOe
3arpsi3HEHHE OKPYXKAIOIIeH CPeabl COSIMHEHUAMH a30Ta (KUCIOTHBIE TOXK/IH, 3arpsA3HeHne Bo3ayXa, IoYBbl U BogoéMoB). docdop, ammorponssle Momudukanun docdopa,
¢usnueckue u xuMuueckue cpoiictea. Okcun pocdopa (V) u pochopras kuciora, punueckue 1 XMMUAYECKHE CBOICTBA, moiyueHue. Mcnons3oBanue GochaToB B KauecTBe
MUHEPAITBHBIX YI0OpeHUH.

OObmras xapakTepucTika 3meMeHToB [VA-rpymmel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTETIEHW OKHCICHUS. YTJIEepoA, aJUIOTPOIHBIE MOTU(DHUKAINH,
pacripocTpaHeHue B Mpupose, (U3HYecKue M XUMHYeckue cBoicTBa. Axcopbrms. Kpyrosopor yrmepona B mpupoae. Okcuapl yriaepona, ux (PU3MUECKHe W XMMHYECKHE
CBOMCTBa, AEHCTBHE Ha JKMBBIC OPTaHU3MBI, MOTYUCHHWE M TNPUMEHEHHE. DKOJIOTHYECKHe MNpoOJeMbl, CBA3aHHbIE ¢ okcuaoMm yriaepona (IV), rumoresa rimobampHOrO



TIOTETUIEHUS KIIMMAaTa, ITapHUKOBBIN 3P deKT. YrompHast KHCIoTa U e€ COMH, UX (PU3NYECKHe U XHMMHUYECKHEe CBOICTBA, ONyYeHHE U MpUMeHeHrne. KadecTBeHHast peakuust Ha
kapOoHaT-1oHEL. Mcronb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBOHauanpHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAaX KaK O COCAWHEHMSAX yriepoaa (METaH, 3TaH, STWIEH, alleTWUIIEH, 3TaHOJ, TJIMIEPHH, YKCYyCHAs KHCIIOTa).
[IpupogHble MCTOYHMKH YIIEBONOPOAOB (Yroiib, NMPHUPONHBIN ra3, HedTh), MPOAYKTH MX TepepaboTku (OeH3WH), MX pOib B OBITY M MpPOMBIIUICHHOCTH. [loHsATHE O
OMOIOrMYECKH BaYKHBIX BEIIECTBAX: KHUPaAX, OENKax, YIIIeBoaX — U X POJIM B )KHM3HU 4YelloBeKa. MaTepHraibHOE €JMHCTBO OPIaHUUECKUX U HEOPTAaHWYECKUX COCIMHEHHH.

Kpemnmid, ero ¢pusnueckre 1 XUMHIECKHUE CBOWCTBA, NONydeHne u npuMeneHrne. CoeinHeHns KpeMHus B ipupoje. Oodume npenacrasieHus o0 okcuae kpemuus (IV)
U KpeMHHeBOH kucnore. CHIMKATBhl, MX HCIOJIb30BaHHE B OBITY, B TPOMBIIUIEHHOCTH. BakHeWIne CTpoHWTelbHbIE MaTepHajbl: KepaMuKa, CTEKIO, IIEMEHT, OeTOH,
xesne300eToH. [IpobieMbl 6e30MacHOro UCTIOB30BaHKS CTPOUTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KH3HH.

Xumuueckuii IKcnepumennt:

n3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSIHOW KHCIIOTHI, IIPOBEACHUE KAaUECTBEHHBIX PEaKIMi Ha XJIOPWA-WOHBI W HaONIOJeHNe TPHU3HAKOB MX
MIPOTEKaHMUsI, ONBITHI, OTpaXKalolue (pU3MYECKUe ¥ XUMHYECKUE CBOMCTBA T'aJOI€HOB M MX COEIMHEHUH (BO3MOXKHO HCIIONB30BaHHE BHAEOMATEPHAIOB), O3HAKOMIICHHE C
obpasuamMu XJIOPHIOB (TaJOTeHUIOB), O3HAKOMJIEHHE C O0pa3laMu cepbl W e€ COeNMHEHHSMH (BO3MOXKHO KCIIOJIb30BaHME BHJIEOMATEpUAIIOB), HAOJIO/IEHHE Mpolecca
0o0yriMBaHUs caxapa IoJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOI KHCIIOTHI, M3yYeHHEe XUMHYECKUX CBOMCTB pa30aBlIEeHHOIH CEpHON KHCIIOTHI, TPOBEJCHNE KaYeCTBEHHON
peakuuu Ha Cyab(par-MoH M HaOmoJieHHe TpH3HAaKa €€ MPOTEeKaHWs, O3HAKOMIJICHHE C (DU3MYecCKHMMHU CBOMCTBaMHM a3ota, (ochopa M MX COEAWHEHUH (BO3MOXKHO
WCIIONIb30BaHKUE BUIEOMATEpUAIIOB), 00Opa3aMu a30THBIX M (OchOpHBIX yAOOpeHUid, nonyueHne, coOMpanne, paclio3HaBaHHE M M3Y4eHHE CBOIMCTB aMMHUaka, NMpOBe/IeHHE
KAa4eCTBEHHBIX PEaKIUii HAa WOH aMMOHHS M (ochaT-WOH M HM3ydeHUE NPHU3HAKOB HMX MPOTEKAHWS, B3aMMOJIEWICTBHE KOHIEHTPUPOBAHHOH Aa30THOM KHCIOTHI C MEIbIO
(BO3MOXXHO HCIIONIb30BaHHE BHJIEOMATEPUAIIOB), M3YYCHUE MOJIeNiell KPHUCTAaNTMUECKUX PEelIéToK anMasa, rpadura, (yniepeHa, 03HaKOMIIGHHE C IMPOIECCOM aJcopOLuu
PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOra3a, MOJydeHue, COOMpaHue, pacrio3HaBaHHe U M3Y4eHUE CBOWCTB YIIIEKUCIIOTO Ta3a, MPOBEICHNE
Ka4yCCTBCHHBIX pCaKLII/Iﬁ Ha Kap60HaT 1 CUIINKAT-UOHBI U U3YUYCHUE TIPU3HAKOB HUX NPOTECKAHUSA, O3HAKOMJICHHE C l'[pO}IyKL[HGﬁ CHITMKATHOM MPOMBIINUICHHOCTH, PCIICHUC
OKCIICPUMECHTAJIBHBIX 3a7a4 IO TEME «Baxneiimme HeMeTaIIbl U UX COCAUHCHU.

MeTa/sIbI M MX COCIMHEHHS

OO1as xapakTepuCTHKa XMMHUUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX IoJIokeHus B [lepuoaudeckoii cucreme xumudeckux anemeHtoB JI. M. Menneneesa u
cTpoeHus aToMoB. CTpoeHne MeTauioB. MeTammndeckas CBsI3b U METaJUINYecKasi KpUCTaJUTMYecKas peéTka. DIeKTPOXUMHUYECKUN Pl HAIPsDKSHUHA MeTaioB. Ou3nyueckue
U XUMHYECKUE CBOHCTBA MeTaiuioB. O0mume crnocoOsl nomy4deHus MetauioB. [IoHATHEe O KOPPO3UK METaJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. Crnassl (cTasb,
YyT'yH, AIOPATIOMUHHUHN, OpPOH3a) U MX IPUMEHEHHE B OBITY M IPOMBILIIICHHOCTH.

Illenounsle Merasuibl: nosiokeHue B Ilepuonmueckoil cucreme xumudeckux saemeHToB J[. M. MeHzneneeBa, CTpo€HHME HUX aTOMOB, HAaXOXACHUE B IIPUPOAE.
@dusnveckre ¥ XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kauusi). OKCHIBI M THAPOKCUIBI HATPUSA U Kanus. [IpuMeHeHre MeT0uHBIX METaIOB U UX COEIMHEHHUI.

IllenoyHo3eMeNbHBIE METAJIBI MAarHUM W KainpLuil: nonoxkeHue B Ilepumonuueckoil cucreme xumudeckux anneMeHToB JI. M. MeHpeneeBa, CTpOEHUE HX AaTOMOB,
HaxoxJeHue B npupone. Puzndeckue U XMMHUYECKHE CBOMCTBA MarHWs M Kajublsd. BakHeliine coelmHeHUs! KaiabLusl (OKCHI, THIPOKcun, conu). JKECTKOCTh BOAIBI U
CHocoObI €€ yCTpaHeHHS.

AmomuHuit: nonoxkenne B I[lepuommueckod cucremMe xummyeckux snementoB [I. M. MenpeneeBa, cTpoeHme aToMa, HaxokIeHHE B Tpupone. dusndeckue u
XMMHUYECKHE CBOMCTBA aTIOMUHNS. AMGOTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHIA ATFOMHUHUSL.

Kenezo: nmonoxxenue B Ilepuonuueckoi cucreMe xumuueckux 3aemMeHToB J[. . MenzaeneeBa, cTpoeHHE aTOMa, HaXOXA€HUE B pupoae. PU3NYecKue U XUMUYECKUE
cBolicTBa Xxene3a. Okcuasl, THAPOKCHIB! U conu xkenesa (II) u xenesa (III), ux cocraB, CBOWCTBA U MOTYIEHHE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMH METaUIOB W CIUIABOB, MX (PM3WYECKUMM CBOWCTBAMH, H3YYEHHE PE3YJIbTATOB KOPPO3MM METAJUIOB (BO3MOXHO HCIIOIb30BaHKE
BHIEOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOIEHCTBUS OKCHIA KaJIbIMA W HATPHUS C BOHOH (BO3MOXKHO HCIONH30BAaHUE BHICOMATEPHAIIOB), UCCIICIOBAHNE CBOWCTB JKECTKOM
BOJIBI, TIPOIIECCA TOPEHUS JKENe3a B KHCIOPoAe (BO3MOXHO HCIOIB30BAHNE BHCOMATEPHAIIOB), IPH3HAKOB MPOTEKAaHNsI KAUYECTBEHHBIX PEAKIMA HA MOHBI: MarHus, KaJIbIys,
amrfomuHUs, nuHKa, xenesa (1) u xemesa (1), mexu (II), HaGmoneHNEe W OmMMcaHWE MPOLECCOB OKPAIIMBAHUS IUTAMEHH MOHAMH HATPHSA, KalHus M KaubIHa (BOZMOXXHO



WCIIONIb30BAaHUE BUICOMATEPUAIIOB), HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHAA ATIOMHHHUS M THIPOKCHIA IIMHKA, PEIIeHHE SKCIIEPUMEHTAIBHBIX 3aj1ad I0 TeMe
«BaxxHe#me MeTauIbl U UX COSITMHEHHS.

XuMHUS U OKPYIKaIOLIasi cpeaa

BemectBa n MaTepuansl B MOBCETHEBHOW KHM3HU YelloBeKa. be3omacHoe 1cnonb30BaHne BEIIECTB U XUMUYECKHUX peaknuii B ObITy. [lepBast moMOIIb IPH XUMHYIECKHX
0XKOTaX W OTPaBJICHHSX.

XUMHUYECKOe 3arpsi3HEHNE OKpYXKaroler cpe/ibl (IIpeebHas JoIycTuMast KOHIeHTpanust BemecTs, nanee — [1IK). Ponp xumun B permeHnn S5KoIoruueckux npooiem.

Xumuueckuii IKChepumeHm:u3ydeHue o0pas1loB MaTepruaioB

Mescnpeomemnmnuie ceasu

Peanmuzanust MeXNpeaMETHBIX CBs3€H NMpH M3y4YEHHH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 HCIIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITUH, TakK H
TIOHSITUH, SIBJISIONINXCSI CHCTEMHBIMH JIJIS OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAyIHOTO IUKIIA.

OOme ecTecTBEHHO-HAYYHBIE MTOHATHS: HaYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIM3, CUHTE3, KJIACCU(HKALUS, NEPHOANIHOCTh, HAOIIOICHUE, IKCIIEPUMEHT,
MOJICTIMPOBaHKE, U3MEPEHUE, MOIEb, SIBIICHNE, MTAPHUKOBBIH 3 (EKT, TEXHOIOTHS, MaTepHaIbl.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIIUJ, U30TOIIBI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SIEKTPUUECKHUI 3apsiJl, HPOBOJHUKH, TTOJTYIPOBOTHHKHY,
JIMDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJ0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, PacTBOp, PACTBOPHMOCTH, KPUCTAJLIMYECKas pEIETKa, CIUIaBbl, (U3NYECcKHe
BEJIMYMHBI, €ANHHIBI ©3MEPEHHsI, KOCMHYECKOE IPOCTPAHCTBO, IIaHeThl, 3BE3/1b1, CoMHIIE.

buonorus: porocunres, npixanue, ouocdepa, skocucrema, MUHEpalbHbIE yA00PEHUS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHThI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOMIAEMbIE, TOTUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YNIBTaThl OCBOEGHHSI MPOrpaMMbI OCHOBHOT'O OOIIETO 00pa3oBaHMs AOCTUTAlOTCS B Xo[e OOy4eHHs XHMMHHU B €JUHCTBE yYeOHOW M BOCIUTATEIHHOU
JIEATEILHOCTH B COOTBETCTBHU C TPAAWIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH W JyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMU, NPHHSATHIMH B OOIIECTBE TpaBHIaMU H
HOpMaMHU ITOBE/ICHUS ¥ CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMAIN3AIN 00 yJarOIHXCs.

JIM4HOCTHBIE pE3yNbTaThl OTPAYKAIOT T'OTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM ITO3MTHBHBIX IIEHHOCTHBIX OpPHEHTALMH W DPACIIMPEHHE OIbITA
JIeSITeNbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTH4ecKOro BOCIUTAHMS

LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY M HAaydyHOMY HACJIEUIO, NMOHMMAaHUs 3HAuY€HHS XUMMYECKOH HAayKH B JKU3HU
COBPEMEHHOI'0 00IIecTBa, CHOCOOHOCTH BJAJETh JOCTOBEPHOH HH(pOpPMAalMed O TIepeloBbIX JOCTIKEHUSX W OTKPBITUSX MHPOBOH M OTEYECTBEHHOH XHMHH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPONCTBE MHpa U O0ILECTBA;

2)rpaxIaHcKoro BOCINTAHUS:

MIPE/ICTaBJICHUS. O COLMAJIBHBIX HOpPMax M MpaBHJIaX MEXIUYHOCTHBIX OTHOIICHHWH B KOJJIEKTUBE, KOMMYHHKAaTHMBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeIOBATENbCKOM, TBOPUECKOM M JpPYrHX BUIAX JESITENBHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOM COBMECTHOW MAEATEIbHOCTH TPH BBIIOJIHEHHH Y4eOHBIX,
IMO3HABATCIbHBIX 3a7a4, BBIITOTHEHNU XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHUN y‘IC6HBIX IPOCKTOB, CTPEMJICHUA K B3aWMMOIIOHMMAaHHIO U B3aUMOIIOMOIIHN B IPOLECCE 9TOM
yqe6H0171 JACATCIBbHOCTH, T'OTOBHOCTH OIICHUBATH CcBOE MOBCJACHUC W TMOCTYIIKM CBOUX TOBapHH_Ieﬁ C MO3MIUHN HPABCTBCHHBLIX W IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUA
MIOCJIEACTBUN ITOCTYIIKOB;

3)1IeHHOCTH HAYYHOI' 0 O3HAHMS

MHUPOBO33PCHYCCKUC MMPEACTABICHNUA O BEHICCTBE U XUMHUYECKON pe€aknn, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHUA HAYKH U COCTABJIAIONINE OCHOBY IJIsA
MOHUMaHHs CYIIIHOCTH HAay4HOW KapTHUHbI MUpA, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJIBI, B3AaUMOCBA3AX UeJIOBEKa C IPUPOIHOM Cpeslo, O poIu
XMMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEI];

[I03HABATENbHbIE MOTHBBI, HAlpaBJICHHbIE HA IOJYy4EHHE HOBBIX 3HAHMH IO XUMUHM, HEOOXOXMMBIE A1 OOBACHEHMS HAOIIOJaeMBIX IPOLIECCOB U SIBJICHHH,
M03HABATENbHOM, MH(POPMAIIMOHHONW W YMTATENILCKOM KYJbTYpbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSTENILHOM pabOThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIMTEpPaTypOH,
JOCTYIHBIMH TEXHHYECKUMHU CPEACTBAMH MH(OPMALOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHIO M IO3HAHUIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOPa30BaHHIO, IPOSKTHOM M HCCIENOBATENbCKOH IeATebHOCTH, K
OCO3HaHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHS 00YUCHUS B JajbHEHIIEM;

4)(popMupoBaHNA KYJIBTYPbI 310POBbA:

OCO3HaHHE IIEHHOCTH XWM3HH, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 3/I0pPOBBIH 00pa3 >KWU3HM, OCO3HAHUE IOCIEACTBUH U HENpUSITHE
BPEAHBIX IPHUBBIYEK (YIIOTPEOICHUS aJIKOrois, HAPKOTHKOB, KypEeHHs), HEOOXOAUMOCTH COOJIOACHUS MPaBHI OE30MaCHOCTHU NIPH OOpaIIeHNH ¢ XMMIYECKIMH BEIIECTBAMHU B
OBITY U peajbHOM JKU3HH;

5)TpyaoBOro BOCIMTAHUS

HHTEpEC K MPaKTUYECKOMY M3Y4eHHIO MpodeccHid B TpyAa pasiMuyHOro pola, yBaKEHHE K TPYLy M pe3ylbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCIIC HA OCHOBE
MIPUMEHEHNSI TPEIMETHBIX 3HAHUHM 10 XMMHH, OCO3HAHHBIM BHIOOP WHAMBHIYaTbHONW TPAEKTOPHM MHPOJOKEHHS O0pa3oBaHMS C yYETOM JIMYHOCTHBIX WHTEPECOB WU
CIOCOOHOCTH K XHMMHHM, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, YCHEIIHOW MPO(ECCHOHANBHON NEATENPHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCThH
alalTHPOBAThCs B POECCHOHANIBHON cperie;

6)3K010rNYecKOro BOCHUTAHMS:

9KOJIOTMYECKH I1e7IECO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOUYHHKY KU3HH Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHHS, TOHUMaHHE IEHHOCTH 3/I0POBOTO U O€30MacHOoro
o0pa3za KW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3NIECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIO/ICHNS MPaBUJI 0€30MacHOr0 HOBEICHUS
pu paboTe ¢ BENIECTBAMH, a TAKXKE B CHTYalUsIX, YTPOXKAIOIINX 37J0POBBIO M XKHU3HU JIIOACH;



CHOCOOHOCTH MIPUMEHSTH 3HAHUSL, MOTydaeMble NIPU M3yYeHUH XMMUH, ISl PEIICHHs 3a/1a4, CBS3aHHBIX C OKPY)KaIOMIEH IPUPOIHON CPeoi, ISl OBBIIIEHHUS YPOBHS
9KOJIOTMYECKON KYJIBTYpHI, OCO3HAHUS TII00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPpOoOJIeM M MyTell MX peleHust HOCPEICTBOM METOJ0B XUMHH, KOJIOIHYECKOTO MBIIIJICHUS,
YMEHHS PYKOBOJCTBOBATHCS UM B MTO3HABATENHHOM, KOMMYHHKATUBHOM U COITUAJILHON TIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pPe3yJabTAaTOB BBIACIAIOT 3HAUYUMBIE U1l GOPMHUPOBAHKS MHPOBO33PEHMs OOLIEHAYYHbIE TIOHATHS (3aKOH, TEOPHs, IPHHIMII, THIIOTE3a,
(axT, cucrema, Npolecc, HKCIEPUMEHT U JAPYroe.), KOTOphIe UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMeTax M IO3BOJSIIOT Ha OCHOBE 3HAHHH M3 3THX
MpeZIMETOB  (POPMHUPOBATh MPEACTABICHUE O LEJIOCTHOM HAydyHOH KapTHHE MHUpa, W YyHHBEpCAJIbHblE YdeOHble JeWCTBHS (ITO3HABaTEIbHBIE, KOMMYHHKATHBHEIE,
PETYIATUBHEIE), KOTOpBIE 00eCTIeunBatoT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO M OCYILECTBIICHUIO YUeOHOH IesTeNbHOCTH.

IMo3naBaTenbHBIE YHUBEPCATbHBIE YUeOHbIE qeiiCTBHS

Ba3oBble Jornyeckue 1eicTBUS:

YMEHHS MCIIOIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHHS MIPYU OCBOCHWH 3HAHHMH: PACKPHIBATh CMBICI XMMUYECKHX MOHSATHUH (BBIACIATh X XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JPYTUMH TOHSATHSIMH), UCIIOJIb30BATh MOHSITHUS Ul OOBSCHEHHs OTAEIBbHBIX (DAaKTOB W SIBICHUW, BBIOMPATh OCHOBAHMS M KPUTEPUH IS
KjaccuuKalMy XUMHYECKUX BEIIECTB M XMMUYECKHX PEaKlWil, yCTaHaBJIMBATh NPUYUHHO-CIICICTBEHHBIE CBS3UM MEXKIY OOBEKTaAMH HW3yY€HHs, CTPOHUTH JIOTHYECKHE
paccyxaeHus (MAHIYKTUBHBIE, IelyKTUBHBIE, 110 aHAJIOTHH), JENaTh BHIBO/BI U 3aKITIOUEHNS;

yMEHHE TPHMEHATh B TIpOLECcCe IO3HAHMS TOHATHS (TMPEIMETHBIE M MeTanpeIMeTHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENTH, HUCIOIb3yeMble B XHMUH,
HpeO6paBOBBIBaTb HIMPOKO NPUMCHIACMBIC B XUMUHN MOJCIIbHBIC MIPEACTABJICHUA — XUMHUUYECKUN 3HAK (CI/IMBOJ'I 3J'ICMCHTa), XUMHYCCKas d)opMyna 1 ypaBHCHUE XUMHYECKOU
pC€aKuuun — Mpu peIICHU y‘-IC6HO—l'lO3HaBaTCJ'IBHBIX 3aaad, C y'{éTOM 9THX MOJCIBbHBIX Hpe}lCTaBHeHHﬁ BBISABJIATE U XapaKTEPU30BaAThH CYIICCTBECHHBIC IPHU3HAKN N3YyJaeMbIX
O6’beKTOB — XUMHWYCCKHUX BCHICCTB U XUMHUUYCCKUX peaKuHﬁ, BBISABJIAATH 06]]_[1/16 3aKOHOMEPHOCTH, NPUYNHHO-CIICACTBEHHBIC CBSA3H U MPOTUBOPEUHNSA B U3YIACMBIX IIPOIECCaX U
SIBJICHUAX.

Ba3oBble ncciieqoBaTebckue 1eiicTBHS

YMEHHE HCIIONB30BaTh MOCTABJICHHBIC BONPOCH! B KauecTBE MHCTPYMEHTA IIO3HAHMS, a TAaKXKE B KauecTBE OCHOBBHI Ul (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE
MIPaBWJIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIL;

NpHOOpETeHHE OIBITA M0 IUIAHWPOBAHMIO, OPTaHM3ALMU U MPOBEACHHIO YYCHHYECKHX IKCIEPUMEHTOB, YMEHHE HaOJIIONaTh 3a XOIOM IPOLEcca, CaMOCTOSTEIbHO
MPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIUPOBATH 00OOIIEHHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIIBITA, HCCIIEN0BAHMs, COCTaBIIATh OTUET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpaTh, aHATU3UPOBATh M MHTEPIPETHPOBATH MH(GOPMAIMIO PA3INYHBIX BUAOB M (OPM NPEACTaBIICHUS, ITOIY4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-
MIOMYNApHAs JIUTEpaTypa XUMHMYECKOrO COJEp)KaHHs, CIIPaBOYHbIe IOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLIEHMBATh IPOTHUBOPEUYMBYIO M HEJOCTOBEPHYIO
uHpopMaIuio;

YMEHHE NIPUMEHSATH Pa3iNyHbIe METOABI M 3aIIPOCHI IIPH MOKUCKE W 0TOOpe MHGOPMAIMK M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ul BHIIIONHEHHS Y4eOHBIX U
MI03HABATENBHBIX 3a/ay ONPEASNEHHOrO THIIA, MPHOOPETeHNe ONbITa B 0ONACTH HCIIOIb30BaHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIaJIeHUE KyIbTYpOil
aKTUBHOI'O MCIIOJNB30BAHMS PA3IMYHBIX MTOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTHMANBHYIO (JOpMY IIpENCTaBICHUs HHPOPMALMU U WILTIOCTPHPOBATH PeIaeMble
3a[au HECIIOKHBIMH CXEMaMHU, AUarpaMMamMu, IpyrumMu (popmaMu rpadyki 1 UX KOMOMHAINSIMU;

YMEHHE HCIIONb30BaTh M aHAJIM3MPOBATh B TpoIecce ydeOHOH M HMCCIEROBATENbCKOW AESITENbHOCTH WH(OPMAIMIO O BIMSHUM IPOMBIIIIEHHOCTH, CEIBCKOTO
XO03S5IICTBA U TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEeH IPUPOAHOMN Cpebl.

KoMMyHHMKAaTHBHBIC YHHBepcaIbHbIe YueOHbIe NelicTBHS:

YMEHUS 3a[aBaTh BOIPOCH (B X0/ Auaiora u (W) AUCKYCCHUH) IO CYIIECTBY 00CYXKIaeMOr TeMBI, (POPMYIHPOBATh CBOH MPEIOKEHUS OTHOCUTEIHHO BBITIOTHEHUS
MPEATIOKEHHON 3a/1a4H;

YMEHHS TPEACTABIIATh MOTY4EHHBIEC PE3YNIbTAaThl TI03HABATEIILHON JICSITEIFHOCTH B YCTHBIX W MACBMEHHBIX TEKCTAX; JETATh NMPE3ECHTAIMIO PE3YIbTATOB BHIMOTHEHHS
XIMHYECKOT0 3KCIIepuMeHTa (JIabopaTOPHOro OMbBITa, Tab0paTOpHON PabOTHI IO MCCICIOBAHNIO CBOUCTB BEIIECTB, yI€OHOTO IPOEKTA);



yMeHHs y4eOHOTO COTPYAHNYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATENbHOM M NCCIIE0BATEIBCKON AESTEILHOCTH TP PELICHUH BO3HUKAIOUINX MPOOIeM Ha
OCHOBE y4€ra OOIIMX WHTEPECOB M COTJIACOBAHMWS MO3WIMK (0O0CYKAeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD), KOOPAMHAIMS COBMECTHBIX NEHCTBHH, ONpenelcHue
KpPHUTEPHEB I10 OI[EHKE KauecTBa BBHITIOHEHHOH paOoTHI U ApyTHE).

PeryasiTuBHBIC yHUBepCcAJIbHbIC Y4eOHbIC NeliCTBUSA:

YMEHHE CaMOCTOSITENIFHO OINpENessITh eI JESITENbHOCTH, IUIaHUPOBaTh, OCYIIECTBIISATh, KOHTPOJIHMPOBATH M TIPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JeATENILHOCTD, BEIOMpaTh Hanbosee 3peKkTHBHBIE CIIOCOOB! pPelIeHNsT yIeOHBIX U I03HABATENBHBIX 33/1a4, CAMOCTOSATENEHO COCTABIISTh WM KOPPEKTHPOBATH TPEI0KEHHBIH
QITOPUTM JICHCTBUH INpH BBIIIONHEHUU 3aJaHWil C y4E€TOM IIOJyYeHHs HOBBIX 3HaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OLECHUBATH COOTBETCTBUE
MOJyYEHHOT'0 pe3yibTaTa 3asBIEHHOM LIeNH, yMEHHE UCTIONIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIpe/AsiaraéMble B YCIIOBUU 3aJaHU.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJbTATOB II0 OCBOCHUIO 00S3aTENBFHOTO COJNIEPKAaHUs, YCTAaHOBJIEHHOIO JaHHOM (elepalbHOil pabodyel MporpaMMoi, BBIIEISIOT:
OCBOEHHBIE OOYUYaIOIUMHUCS HAay4dHbIE 3HAHUWS, YMEHHUsI M CIIOCOOBI NEeWCTBHH, crienuduuecKue Uil MpeAMETHOH 00aacTH «XHUMUs», BUJBI ESITENLHOCTH MO MOTYYEHHIO
HOBOT'O 3HAaHUSI, €0 HHTEPIPETALINH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX M HOBBIX CHUTYaIUSIX.

K koHIry oOy4eHus B 8 Kiiacce npeMeTHbIC pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI OTPaXkaTh CHOPMUPOBAHHOCT Yy 00 YUIAFOIIUXCS YMCHHIA:
pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX IOHATHM: aTOM, MOJEKYNa, XHMHYECKHH 3JIEMEHT, IMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OAHOPOIHAsA H
HEO/IHOPO/IHAs), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsI M MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJISIPHAsT Macca, MaccoBast J0JIsi XUMHUYECKOTO JIEMEHTa B
COE/IMHEHUH, MOJSPHBIA OOBEM, OKCHJ, KHCIIOTa, OCHOBAHHWE, COJIb, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHUs, XMMHUUECKas peakiys, KJIACCU(pHUKALUSI PEaKIHi:
peaKkIuu COeMUHEHHS, PEaKlIUH Pa3lIOKEHHs, PEaKlIUH 3aMElIeHHs, PeaKkluh OOMEHa, 3K30- M JHAOTEPMHYECKHE PEakliH, TeruIoBoH 3((eKT peakiuu, sSApo aroma,
AJIEKTPOHHBIH CIIOH aToMa, aTOMHasi OpOHTAlTb, paliyC aTOMa, XMMUYECKasl CBSI3b, MOJISIPHAS M HEMOJsIpHAasi KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PacTBOD,
MaccoBasi 1071 BelecTBa (MPOIEHTHAS KOHIIEHTPAIHs) B PacTBOPE;

WLTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U MPUMEHATH DT MOHATHA IIPHU OMMMCAHUUN BEUICCTB U UX HpeBpaLHCHHﬁ;

HCIIONB30BAaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTABIICHUS (POPMYIT BELIECTB M ypaBHEHUH XUMHUYECKHX PEaKIUii;

OIpeNeNsATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCOUHEHUSX, CTEHNEHb OKHCICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHMAX, NPHHAUISKHOCTH BELIECTB K
onpeenéHHOMY KJIaccy COeqUHEHHUH 110 GopMynaM, BUI XMMHYECKOH CBs3M (KOBaJEHTHAsl U MOHHAsA) B HEOPIaHMYECKUX COSIUHCHUX;

packpeiBaTh cMmbica Ilepuoguueckoro 3axoHa [I. M. MenpeneeBa: NeMOHCTpUPOBATH IIOHUMAaHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB OT MX
nonoxeHus B Ilepuoandeckoii cucteMe, 3aKOHOB COXPaHEHUs] MacChl BEILIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HHMs, 3aKOHa ABOTrajpo;

OIMCHIBATh U XapaKTepu30BaTh TabimuuHyo Gopmy [lepronmyeckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB: Pa3iMdaTh MOHATHS «TJIaBHAs MOATpymIa (A-Tpymma)» U «nobouHast
noxarpynmna (b-rpynma)», Majbie 1 0oJiblINe MEPHOIBI, COOTHOCUTH 0003HAUCHUs, KOTOphle NMeIoTcs B Tabnuue «[lepuonuueckas cucreMa XUMHYECKHX diaeMenToB [I. .
MeHzneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj supa, oOllee YHCIO SJIEKTPOHOB M PACIPEACICHHE UX II0
3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHNUECKHE BELIeCTBA, XMMUUYECKHE PEAaKIMH (110 YHMCIy W COCTABY YYAaCTBYIOLIMX B PEAKLHMH BEIIECTB, IO TEIUIOBOMY
sddekry);

XapakTepru30BaTh (OMHCBHIBATh) OOIIME XHMHUYECKHE CBOICTBA BEHIECTB pPA3JIMUHBIX KJIACCOB, IOATBEPXKIAs OIMCAHWE IPHMEpaMH MOJEKYSIPHBIX YypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKNX PEAKIHH;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTAaBa, BO3MOXHOCTH MPOTEKaHNSI XUMUIECKUX IPEBPAILCHUI B Pa3INIHBIX YCIOBUSX;
BBIYHCIISITE OTHOCHTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYEO MAcChl BELIIECTB, MaCCOBYIO JOJIF0 XMMHYECKOT0O JIeMeHTa 110 GopMysie COSIMHEHNUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOANTH PACUETHI 0 YPABHEHHIO XUMHUUECKOH PEAKIIHH;

TIPUMEHATh OCHOBHBIE OIEPALMH MBICIUTEIBHOW JESITENbHOCTH — aHAJM3 W CHHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AMIO, KIACCU(HUKAINIO, BBISIBICHUE MPHIMHHO-
-CJIEZICTBEHHBIX CBSI3€H — JUIA M3yYEHHs CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKINH, ECTECTBEHHO-HAYYHbIE METO/BI TIO3HAHMS — HAOIIOICHNE, U3MEPEHNE, MOJICTTPOBAHIE,
SKCIEPUMEHT (peaslbHBIN M MBICIICHHBIN);



CJIe/IOBATh IPaBHJIaM IT0JIb30BAHHS XUMHYECKON TIOCYI0H 1 TabOpaTOpHBIM 000pYIOBaHHEM, a TAK)XKE IPaBHiIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMA
10 BBITIOJHEHHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB TI0 TMOJYYCHHIO M COOMpAHMIO ra3000pa3HBIX BEHIECTB (BOIOPONA W KUCIOPOa), NPUTOTOBIEHUIO PAacTBOPOB C
OMpeeIEHHON MacCOBOM J0JIel PacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH U NMPOBOJUTH XMMHUYECKUE HKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIETIOYEH M KUCIOT C
TIOMOIIBI0 MHIUKATOPOB (JIaKMYC, (peHonpTaIenH, METHIOPaHXK 1 IpYTHE).

K koHIry o0y4eHus B 9 Kiiacce mpeMeTHBIC pe3yabTaThl Ha 0A30BOM YPOBHE TOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTE y 00YJIAFOIIIUXCS YM CHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUI 3IEMEHT, aTOM, MOJIEKY/a, HOH, KaTUOH, aHHOH, ITPOCTOE BELECTBO, CIOXKHOE BEIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPULIATEIEHOCTD, CTENEHb OKUCIICHUS, XUMHUUECKasl PEaKIusl, XUMHUIECKasl CBS3b, TEIUIOBOH 3(h(EKT peakiyy, MOJIb, MOJISIPHBIA 00BEM, pacTBOp, IJIEKTPOJIHTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOIMTHYECKAs JUCCOIMAIMs, pEeaKUUH HMOHHOIO OOMEHa, KaTaln3aTop, XHMHYECKOe paBHOBECHE, OOpaTHMble M HeoOpaTHMBIE pEaKIHH,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHE, aJLIOTPONHS, aM(OTEPHOCTh, XUMHUUECKasl CBS3b (KOBaJICHTHAs,
WOHHAs, MeTalIM4YecKas), KpUCTaJUIM4ecKas pelérka, KOppO3Hs METaluloB, CIUIaBbl, CKOPOCTh XMUMHYECKOH peakIMu, MpeneNbHO aomyctuMas konueHrtpamus [1K
BEIIIECTBA,;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUH U MPUMEHSTh 3TH MOHATHS IIPU OTIMCAHUHU BEIIECTB U UX MIPEBpallleHUH;
UCIIOJIb30BaTh XMMUUECKYIO CHMBOJIMKY ISl COCTaBIJIEHUS (JOPMYIT BEIIECTB M yPaBHEHN I XMMUYECKHX PEaKIHii;
OMpeNeNIATh BAJIEHTHOCTh M CTENEHb OKUCIEHHS XMMHUYECKHX 3JEMEHTOB B COEIMHEHHSIX DPa3IMYHOIO COCTaBa, MPHHAJJICKHOCTh BEIIECTB K ONPEAENEHHOMY KIaccy
coeIMHEeHUI 1o (opMmysiam, BHJ XMMHYECKOH CBs3M (KOBaJIEHTHas, MOHHAs, METaJIMYeCKasi)) B HEOPraHMYECKHX COEAMHEHMSX, 3apsj MOHA 10 XMMHUUYECKoW (opmyie,
XapakTep CpeAbl B BOAHBIX PaCTBOPAaX HEOPTAHUUECKUX COCAMHEHUM, THIT KPHUCTAIIINUECKON PEeIETKY KOHKPETHOTO BEII[ECTBA;
packpsiBaTh cMbicit [lepuonuyeckoro 3akona JI. . MenneneeBa u IeMOHCTPUPOBATh €ro TIOHUMAHKE: OMUCHIBATh U XapaKTepu3oBaTh TabiauuHyt0 Gopmy [lepuommueckoit
CHCTEMBI XMMHUUECKUX DJIEMEHTOB: Pa3iiMyarh MOHITUS «TJaBHas moarpynna (A-rpymma)» u «nobdounas noarpymmna (b-rpymma)y», Manbie U OOJNbIINE TEPUOJIbI, COOTHOCHTH
0003HaYEHHMsI, KOTOPhIE UMEIOTCS B TIEPHOIMUYECKOI TalbjHIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3aps spa, oouiee
YHCIIO 3JIEKTPOHOB U PacCrpeeseHue UX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COEIMHEHUWH B Tpeenax
MaJIbIX NIEPUOJIOB U IVIaBHBIX HOATPYII € YUETOM CTPOSHMS UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHNYECKHUE BELIeCTBA, XMMHUUYECKHE PEAaKIMH (110 YMCIY M COCTAaBY YYAaCTBYIOLIMX B PEAKLHMH BEIIECTB, IO TEIUIOBOMY
3¢ dexTy, 10 U3IMEHEHHIO CTEeNeHEH OKUCIEHH XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHCHIBATH) OOIMME M cHelM(HUIECKHE XMMHYECKHE CBOWCTBA NMPOCTHIX W CIOXHBIX BELIECTB, NMOATBEPIKAas ONMHMCAHHE NPUMEPAMH MOJEKYISPHBIX H
HOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;
COCTaBJISITh YPaBHEHHS AJIEKTPOIUTHYECKON AUCCONMAIIMN KUCIIOT, IeNIoYel U COoNel, TIONTHBIE U COKpaIlEHHbIE YPaBHEHHS PEaKIMii HOHHOrO 0OMEHa, yPaBHEHUS PeaKIlui,
MIOATBEPXKIAIOIIUX CYIIECTBOBAaHNE I'€HETHYECKOH CBSI3M MEXIY BEIIECTBAMU PA3JIMUHbIX KJIACCOB;
PacKphIBaTh CYIIHOCTH OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIHii TOCPEICTBOM COCTABJICHHUS IEKTPOHHOr0 0anaHca ITUX PeaKLHi;
IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH MPOTEKaHMs XUMUIECKUX MPEBPALLICHUI B Pa3IIMUHbIX YCIOBHUSAX;
BBIYHCIIAITE OTHOCHTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJI0 XMMHUYECKOT0 IeMeHTa 110 (GpopMyse COeIMHEHNUs, MaCCOBYIO OO BELIECTBA B
pacTBope, MPOBOANTH PACUETHI 0 YPABHEHHIO XUMHUUECKOH PEAKIIHH;
co0TI01aTh TpaBHiia MOIb30BAHM XUMHUIECKOH OCYAOH M JIabOpaTOpHEIM 000pYyIOBaHMEM, a TAKKE TpaBHia OOPAIIEHNs C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIHAMHU
IO BEITTOJTHEHHUIO TAOOPATOPHBIX XUMUYECKUX OIBITOB TI0 TOJIYYSHHIO U COOMPaHHIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKHCIIOrO Ta3a);
NPOBOJIMTH PEAKIWH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECCTB: PACIIO3HABATh ONBITHBIM ITyTEM XJIOpUA-, OpOMHI-, HOAWA-, KapOoHaT-, docdart-,
CHJIMKAT-, CYNb(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHS M HOHBI H3Y4EHHBIX METaJUIOB, IPUCYTCTBYIOIINE B BOIHBIX PACTBOPaX HEOPIraHMYECKHX BEILECTB;
TIPUMEHATH OCHOBHBIE OINEPAIMU MBICITUTEILHOMN AESTENbHOCTH — aHAIN3 U CHHTE3, CPaBHEHHUE, 0000IIEHNE, CHCTEMATH3aINIO, BEIIBIICHUE IPUINHHO-CIIECTBEHHBIX CBSI3eH
— ISl UI3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKInii, €CTECTBEHHO-HAYYHBIE METO/IBI TO3HAHUS — HAOMIOICHNE, N3MEPEHNE, MOJECTHPOBAHNE, SKCIIEPHMEHT (peasIbHbIH
Y MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne KosmmgecTBouacos DJIeKTpOHHBbIE (HU(PPOBHIE)
HaumenoBanmepasesoB U TeMIPOrpaMMBbI

n/n Bceero KonTtpoiabnbiepadoTsl IIpakTyecknepadoThI o0pa3oBaTeJbHbIEPECYPChI
Paznea 1.IlepeoHayajibHbIeXUMHYECKHETTOHSITHS
L1 XuMHs — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 Bbubaunoreka [JOK

) MIPAKTUYECKOH esTeIbHOCTH YeJI0BeKa https://m.edsoo.ru/7f41837¢
1.2 BemiectBa 1 XMMHUECKHEpEAKIIUT 15 1 Eggg?f;e;;siorﬁ” 41837¢
Hroronopaszaeny 20
Paznen 2.BaxHelimue npeacTaBUTe I HEOPraHNYeCKHUX BelllecTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 Egg:?frze:(?s(]i?}én 41837¢
2.2 Bonopon.IlonsaTrE 0 KNCIOTAX U COMAX 8 1 Egg:?frze:(?s(]i?}én 41837¢
2.3 Bona. PactBopsl. [TonsiTiE 00 OCHOBaHUAX 5 1 1 E;:S:-?;)r;e:;sicﬁﬁ £41837¢
24 OCHOBHBIEK/IACCHIHEOPTaHUIECKUXCOECAMHEHU I 11 1 1 Etl/tlgjs]'l;l/orrfe:;sﬁ)orﬁ/7 £41837¢
Wroronopasaeny 30

Paznen 3.I1lepnoanyeckuii 3axoH u Ilepuognyeckas cucreMa xumMuyeckux 31eMenToB JI. M. Mennaeneepa. CTpoeHHeaTOMOB. XMMUYeECKAsICBA3b.

OKHCINTETBLHO-BOCCTAHOBUTEIbH bICpCAKIIMU

31| o onevenros 1L 1. Memmerecema, |7 Bubntorexa LIOK
Crpoenncatoma https://m.edsoo.ru/7f41837¢c
39 Xumudeckas cBsi3b. OKUCIUTEIBHO- 3 1 bubanoreka [JOK
BOCCTAHOBUTEIBHBIE PEAKITIH https://m.edsoo.ru/7f41837¢c
Hroronopas ey 15 Eggi?fnﬁ(;si(.)rﬁ/7f41837c
PesepBHOEBpEMS 3 bubmorera LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HYACOB I10 ITIPOTPAMME 68 4 6




9 KJIACC

Ne Komiectroacos DJIeKTPOHHBbIE (HU(PPOBHIE)
W/ HanmeHOBaHHEPA3/1eJI0B M TEMIPOTPAMMBI Beero KoHTposbHbIe IIpakTnyeckuep 06pa3oBaTebHbIEPeCYPChI
padoTsI a00TbI
Pazgen 1.BemecTBO M XUMHYECKHe peaKIMA
11 [ToBTOpenue u yriryOieHue 3HaHUH OCHOBHBIX 5 1 bubanorexa [JOK
pasziesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUUCCKUX PEAKITHI 4 E;IS:I;I/OHTle:daS(I){)OrE/7 412636
13 DNEKTPOIUTHYECKAS JUCCOIUAIMS. XUMUUECKUE g 1 1 bubmuoreka [TOK
peakivy B pacTBopax https://m.edsoo.ru/7f41a636
Htoronopasneny 17
Pa3nen 2.HemeTasljibl U MX COETUHEHUSI
71 OO11ast XapaKTepPUCTUKA XUMUIECKHX 3JIEMEHTOB 4 1 bubmuoreka [IOK
) VIIA-rpynnsl. ["anoresst https://m.edsoo.ru/7f41a636
29 OO011ast XapaKTepPUCTUKA XUMUYICCKHUX IJIEMEHTOB 6 bubmuoreka [IOK
VIA-rpynmsl. Cepa u e€coeqMHEHHs https://m.edsoo.ru/7f41a636
3 OO01as XxapaKTepuCTHKa XUMHIECKUX 3JIEMEHTOB 7 | bubnuorexa [JOK
VA-rpynmei. Azor, pochop u ux coeuHeHUs https://m.edsoo.ru/7f41a636
OO1as xapakTepucTuka XUMHYECKHX JIEMEHTOB Bubmiorexa [[OK
24 IVA-rpynmsl. Yriaepon u KpeMHUH U UX 8 1 2 https://m.edsoo.ru/7f41a636
COCIMHEHUS
HWroronopazgeny 25
Paszgen 3.MeTaliibl M HX COeTHHEHHUST
3.1 OburrecBoiicTBaMeTaIIOB 4 EESJSI:P/I/(;?;S(I;L.O:SN 412636
32 Baxneiirie MeTaIIbl U UX COSTUHEHHUS 16 1 2 Eggil/dfn:.e:;si(.)rfﬂ 412636
HWroronopazneny 20
Pa3znen 4. XumMus 1 oOKpy»Kaomas cpeaa
4.1 BemiectBa u MaTepualbl B )KU3HHA YETIOBEKa 3 Eggg?fnfe:(?sigﬁn 412636
Wroronopazneny 3
PesepBHOEBpEMs 3 bubmorexa IIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7




MyHununanbHOe0I0KEeTHOCO01Ie00pa30BaATEIbHOCYUPEIKICHHE
«YepBoHHOBCKas cpemHss mkojiay Cakckoro paitoHa Pecry6mmku Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoautens HIMO 3amectutens nupekropa MbOY [Tpuka3z Ne 206 ot 31 aBrycra 2023r.
3.10.AmetoBa «YepBOHHOBCKasI CPEIHSIS IIKOJIA» Hupexrop MBOY «YepBoHHOBCKAs CpeiHss LIKOJIA
[Iporokou 3aceqanus 1LHIMO H.C.3autoBa H.B.Mengenena
ot 31 aBrycta 2023 1. Ne 5 31 aBrycra 2023r

KAJIEHAAPHO-TEMATHYECKOE INIAHUPOBAHUE

[Ipenmer Xumus

YpoBeHb BA30OBbIN

VYVuurens  Ilmmoaa A.B.

@®.1.0. yuntens-pa3paboTanka
Kiacc 8
2023/2024 y4eOHbIii TOI

KoanuecTBO 4acos:
Bcero: 8 ximacc 68 uacoe ; BHEIeIo 2 Jaca.
KanenmapHo-TeMaTndeckoe IiaHupoBaHUE pa3paboTaHO Ha OCHOBE pabodei mporpaMMbl IpeaMeTa « XUMHUS»,

YTBEpKAEHHOU mpuKka3zom 1o mkoiie ot 31.08.2023 Ne 206

2023r.



KaJIeHI[apHO-TeMaTI/l‘IeCKOG IJIAHUPOBAHHUE

8 KIIACC
KonuyecrBoyacos
Ne Hara
n/n Tema ypoxa Bcero Kontpoabsn Ipaxrirec
bie paGoThI KHe paboThl | [an ®akr
BBO1HBIN HHCTPYKTaX 110 TEXHUKE OE30TaCHOCTH.
1 [Ipeamer xumun. Posie xumMuu B )KU3HHU 4yenoBeka. Tena u 1 07.09.23
BemecTBa. [loHsATHE 0 METO1aX MMO3HAHUS B XUMUU
2 BxoaHoe nuarsoctupyroniee TeCTUpOBaHUE 1 07.09.2
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
3 JabopaTopuu U MPUEMBI OOpaIICHHS C JIa00PATOPHBIM 1 1 14.09.23
obopynoBanuem». Mucrpykraxmno Th
4 qI/ICTI)ie BemecTBa 1 cMecu. CriocoObl pa3ieneHust | 14.09.23
cMmecen
[IpakTrueckas padota Ne 2 «Paznenenue cmeceit (Ha
5 MIpUMeEPE OYUCTKH MOBAPEHHOM COJIN)». MHCTPYKTaKITO 1 1 21.09.23
Tb
6 ATOMBI 1 MOJIEKYJIbI 1 21.09.23
7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIbI) XUMHUYECKUX | 28.09.23
3JIEMEHTOB
IIpocTeie U ClIOXKHBIE BEIIECTBA 1 28.09.23
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 05.10.23
10 3aKOH MTOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas 1 05.10.23

(I)OpMYJ'Ia. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JI€MEHTOB




OrnocurensHas aroMHas Macca. OTHOCUTEIIbHAS

11 12.10.23
MOJIEKYJISIpHAsl Macca

12 MaccoBast 107151 XAMUUECKOTO 3JIEMEHTA B COSAMHEHUH 12.10.23

13 KonuuecTto Bemiecta. Mosib. MosisipHast macca 19.10.23
DU3NYECKUE U XUMUYECKHUE SBJICHUSA. XUMUYECKAS

14 19.10.23
peakius

15 [Ipu3Haky u ycioBHs MPOTEKAHNUS XUMUYECKUX PEaKIIUN 26.10.23
3aKOoH COXpaHEHHUsI MAaCChl BEIIECTB. XUMUUECKHE

16 26.10.23
ypaBHEHUS
Brruncnenust koaudecTBa, MacChl BEIIECTBA 110

17 o 09.11.23
YpaBHEHUSAM XUMUUYECKUX PEAKITUN

13 Knaccudukanus XuMHuecKux peakuuii (CoeTuHeHus, 09.11.23
Pa3IoKEHMs, 3aMEIEH ST, 0OMeHa) o
M. B. JIoMOHOCOB — YYEHBIN-HITUKIOIIEINUCT.

19 ¥ . 16.11.23
O060011eHre U cucTeMaTH3alusI3HaHUH
Kourponsnaas padora Nel mo teme «BertectBa u

20 P P 16.11.23
XUMUYECKUE PEAKLIUH
Bo3ayx — cmechb raszos. CoctaB Bo3ayxa. Kuciopom —

21 yx yx P 23.11.23
3JIEMEHT U IpocToe BemecTBo. O30H

2 Pu3nyecKkue 1 XMMUUYECKHE CBOMCTBA KMCIIOPOIa 531123
(peakmuu okucaeHus, ropeHue). [lonstueobokcuaax o

3 CriocoObl mostydeHus: KUCI0po/ia B 1ab0opaTopuu U 30.11.23
poMbIlIeHHOCTH. [IpuMenennexucaopoaa o
TennoBoit 3¢ pexT XuMUUECKO peakuu, MOHATHE O

24 TEPMOXMMHYCCKOM YpPaBHCHHUH, DK30- U 30.11.23
SHIAOTEPMHUUYECKHUX PEAKIUAX
TomnuBo (He(Th, yroiabs U MeTaH). 3arpsi3HEHUE BO3/1yXa,

25 (e, yr ). 3arp x 07.12.23

CIIOCOOBI €0 npeaoTBpaliCHUA




[Ipaktuyeckas padora Ne 3 o teme «llonmyuenue u

26 coOupaHue KUCIOPO/Ia, U3yYSHHUE €T0 CBOWCTBY. 07.12.23
Nucrpykraxno Th

7 Boaopon — snemeHT u npocroe BeuecTBo. Haxoxaenue 14.12.23
B MPUPOJIC

)3 dusnueckrue 1 XMMUIECKHE CBOMCTBA BOAOPO/IA. 14.12.23
[IpumenenneBoroposa

29 [ToHsITHE O KUCIIOTAX U COJISX 21.12.23

30 Crioco6pl osy4eHust BOAOPO/1a B TabopaTopun 21.12.23
[IpakTueckas padota Ne 4 o teme «llomyyenue u

31 cobupaHue BOJOPOa, U3yUECHUE €r0 CBOUCTBY. 28.12.23
Nuctpykraxno Th

32 MouspHblii 00BEM ra3oB. 3aKoH ABOTAIpO 28.12.23
[ToBTOPHBIM HHCTPYKTAX MO TEXHUKE OE30MTaCHOCTH.

33 Brruncienus o0b€Ma, KOITHYECTBA BEIECTBA ra3a 10 €ro 11.01.24
M3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY

34 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO PEAKIUU Ha 11.01.24
OCHOBE 3aKOHa 00BEMHBIX OTHOLIECHHH ra30B

35 dusnyeckre U XUMHUYECKHIE CBOMCTBA BOIbI 18.01.24

36 CocraB ocHoBaHuii. [ToHsTHE 00 MHIUKATOpAX 18.01.24
Bona kak pactBopurens. HacellieHnHnbsie u

37 HEHACBIIIIEHHBIE paCTBOPHBI. MaccoBas I0J1sl BEMIECTBA B 25.01.24
pactBope
[IpakTueckas paborta Ne 5 nmo teme «lIpuroroBienue

38 PacTBOPOB C ONpPEAETIEHHON MacCOBOM A0Jei 25.01.24
pacTtBOpéHHOrO BeuiectBay. Mucrpykraxmno Th

39 KonTtponpHast padota Ne2 o treme «Kucnopoa. Bonopon. 01.02.24

Bona»




40 Oxcuppl: cocTaB, KIaccu(UKaIms, HOMEHKIATypa 1 01.02.24
[TosydeHne u XMMHUYECKUE CBOMCTBA KUCIOTHBIX,
41 1 08.02.24
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accu(uKalus, HOMEHKIATypa 1 08.02.24
43 [Tony4yeHnue u XUMUYECKUE CBOMCTBA OCHOBAaHUM 1 15.02.24
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1 15.02.24
45 [Tosydenne u XMMHUYECKUE CBOMCTBA KUCITOT 1 22.02.24
46 Conu (Cpe)IHI/Ie)ZUHOMCHKJ'IaTypa, CIocoObI OJTyYeHUS], | 22.02.24
XUMUYECKHE CBOMCTBA
[IpakTnueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TeMe «OCHOBHBIE KIaCChI 1 29.02.24
HEOpPraHn4YecKux coeanHeHun». Muctpykraxno Th
I'enetnueckas cBsA3b MEXIY KJacCaMU HEOPraHUYECKUX
48 . 1 29.02.24
COEIMHEHUI
49 O0600611eHre U cucTeMaTr3alys 3HaHUM 10 TeMe |
"OCHOBHBIE KJIACChl HEOPraHMYECKUX COEAUHEHMIH" 07.03.24
KontponbHas padoTta Ne3 o reme "OCHOBHBIE KIacChl
50 . 1 07.03.24
HEOPraHMYECKUX COETUHEHHI
51 [TepBbie MONBITKY KJIACCUPUKALUN XUMUYECKUX | 14.03.24
aneMeHTOoB. [loHsATHE O IpyMax cXOAHBIX AJIEMEHTOB T
57 [lepuoauueckuii 3axon u [leproanueckas cuctema | 14.03.24
xumuueckux aemeHToB /1. . Menneneesa
53 [lepuoapl, rpynmbl, HOATPYIIILI 1 28.03.24
54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 1 28.03.24
55 CTpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 1 04.04.24
[Tepuonnueckont cucremsl Jl. . Menneneesa o
56 XapakTepucTUKa XUMHYECKOT0 3JIEMEHTA I10 €70 1 04.04.24




nosnoxeHuro B Ilepuoanyeckon cucreme . 1.
MenpneneeBa

3nauenue lleproanueckoro 3akoHa /sl pa3BUTHSI HAYKU

57 u npaktuku. 1. 1. MenaeneeB — y4€Hblid, Ie1aror u 1 11.04.24
rpakJIaHUH

58 DIEeKTPOOTPUIIATEIEHOCThATOMOBXUMHUECKUXAJIEMEHTOB 1 11.04.24

59 HNonHasgsxuMHnuecKascBs3b 1 18.04.24

60 KoBaneHTHasAnOIIpHAIXUMUYECKASCBA3b 1 18.04.24

61 KoBaneHTHasHENOIAPHAIXUMAYECKASCBS3b 1 25.04.24

62 CTeneHbOKUCICHUS 1 25.04.24

63 OKHCIIUTENTEHO-BOCCTAHOBUTETHHBICPEAKITHH 1 16.05.24

64 OKHCIUTENN U BOCCTAHOBUTEIH 1 16.05.24

65 Kontponbnas padota Ne4 o reme «CtpoeHue aToma. | 53.05.24
XHUMHYECKAsICBA3b)»

66 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3SHAaHUH 1 23.05.24

67 PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAHUH 1

68 PesepBHbIil ypok. O600IIEHNE U cCHCTeMaTH3alusl 3HAaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




MyHununanbHOe0I0KEeTHOCO01Ie00pa30BaATEIbHOCYUPEIKICHHE
«YepBoHHOBCKas cpemHss mkojiay Cakckoro paitoHa Pecry6mmku Kpbim

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoautens HIMO 3amectutens nupekropa MbOY [Tpuka3z Ne 206 ot 31 aBrycra 2023r.
3.10.AmetoBa «YepBOHHOBCKasI CPEIHSIS IIKOJIA» Hupexrop MBOY «YepBOoHHOBCKas CpeiHss LIKOJIA»
[Iporokou 3aceqanus 1LHIMO H.C.3autoBa H.B.Mengenena
ot 31 aBrycta 2023 1. Ne 5 31 aBrycra 2023r

KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHHUE

[Ipenmer Xumus

YpoBeHb BA30OBbIN

VYVuurens  Ilmmoaa A.B.

@®.1.0. yunutens-pa3paboTanka
Kiacc 9
2023/2024 y4eOHbIii TOI

KoanuecTBO 4acos:
Bcero: 9 xmacc 68 uacoe ; BHEIeno 2 Jaca.
KanenmapHo-TeMaTndeckoe IiaHupoBaHUE pa3paboTaHO HAa OCHOBE pabouel mporpaMMbl IIpeaMeTa «XUMHUS»,

YTBEpKAEHHOU mpuKka3zom 1o mkoiie ot 31.08.2023 Ne 206

2023r.



9 KUIIACC

No KoauvecTBouacos
° Jarausydyenus
n/ Tema ypoka B Koutpoasubiepabo | I[IpakTuueckue
cero
n ThI padoThI
Iinan dakr

[lepBUYHBIN HHCTPYKTAX MO TEXHUKE OE30MaCHOCTH.

1 [Iepnoanueckuit 3akoH. [lepnoanueckas cucrema 1 07.09.23
xumudeckux anemeHnToB 1. . Meneneera

) 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 07.09.2
AIIEMEHTOB TIEPBBIX TPEX TMTEPHOIOB R
Knaccudukanns 1 HOMEHKIIaTypa HEOPraHUYECKHUX

3 ¢ P p 1 14.09.23
BEIIIECTB
Bubl XuMU4eCcKo# CBA3M U TUIIBI KPUCTAJUIMYECKUX

4 . 1 14.09.23
pemeéToK
Kontponbras padota Nel o reme «IloBTopenue un

5 yriIyOJIeHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1 21.09.23
KJ1acca»
Knaccudukanus XuMUYECKUX peakuii o pa3IndyHbIM

6 ¢ P P 1 21.09.23
MIpU3HAKaM

7 [TonsiTue o ckopocTu XuMUUYecKoi peakiuu. [Tonstue o | 28.09.23
TOMOTEHHBIX U F€TEPOre€HHBIX PEAKIUAX o
[Tonarue o xumrueckoMm paBHoBecHH. DaKTOpHI,

8 BJIMSIIOIIME HA CKOPOCTh XUMHUUECKON PEaKIuu U 1 28.09.23
MOJIOKEHUE XMMUYECKOTO PaBHOBECHUS

9 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINT 1 05.10.23
Teopus snexkTponuTuueckon quccouranuu. CuabHbIE U

10 1 05.10.23
ci1abbie AIIEKTPOJIUTHI




11 HoHHbIE ypaBHEHHUS peakui 12.10.23

12 XUMHUUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE 12.10.23
MPEJCTABICHHUN 00 3JICKTPOJMTHUECKOM IMCCOIUAIIH o
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI

13 8 19.10.23
00 AJIEKTPOIMTUICCKOU JUCCOITUAITTT

14 [TonsiTue o ruaponan3ecose 19.10.23

15 O06o01enre U cucTeMaTu3alusI3HaHU I 26.10.23
[IpakTueckas padota Ne 1. «Pemenue

16 26.10.23
JKCIIEpUMEHTAIIBHBIX 3aaa9». MHcTpykTaxkno Th

17 KonTtponpHas padota Ne2 o teme «NEeKTpOTUTHIECKAs 09.11.23
Jaucconyanys. XMMHYIECKHE PEAKIIUH B PACTBOPAX» o
OO6mrast xapakTepUCTHKA TaJJOTEHOB. XUMHUECKHE

18 . 09.11.23
CBOMCTBA Ha MIPUMEPE XJI0pa
Xnoposogopona. ConsHas KHCIIOTa, XMMHYCCKHE

19 \,p P 16.11.23
CBONCTBA, MTOJIyY€HHE, IPUMEHEHUE
[Tpaktuueckas padota Ne 2 o teme «llomydenne

20 COJISTHOM KHUCJIOTHI, U3y4eHue e€ CBOMCTBY. MHCTpyKTax 16.11.23
no Th

o1 Boeluucnenus no ypaBHEHUAM XUMHUUYECKUX PEAKLUM, 23.11.23
€CJIM OJINH U3 PEareHTOB JIaH B U30bITKE o

22 OO01as xapakTepucTuka 3MeMeHToB VIA-rpynmnsl 23.11.23
AnnotponHsie Moaupukanuu cepbl. Haxoxaenue cepbl

23 U €€ COeIMHEHUH B pupojie. XUMUYECKHE CBOMCTBA 30.11.23
cepbl
CepoBoaopo, CTpoeHHe, (PU3NYECKUE U XUMUYECKUE

24 p\, P P ¢ 30.11.23
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIIOTa, PU3HUECKUE U

25 poL. > ¢ 07.12.23

XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHUC




26

XUMUYECKUE PeaKinu, JeKalllue B OCHOBE
IIPOMBIIIJIEHHOTO CIIOCO0A MOTY4€HUsI CEPHON KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOLIEe cpeibl
COCIMHCHUSIMHU CEPBI

07.12.23

27

Brrunciienne MaccoBo#l A0JIM BbIXOJA IPOJLYKTA
peakuuu

14.12.23

28

OO11ast XapakTepUCTUKaA AJIEMEHTOB V A-Tpymiibl. A30T,
pacrpocTpaHeHe B Ipupoje, GU3NIECKue u
XUMHUYECKHE CBOWCTBA

14.12.23

29

AMMHaK, ero pu3udeckrne 1 XUMUIECKHUE CBOMCTBA,
MOJIy4€HHUE U TPUMEHEHUE

21.12.23

30

[IpakTueckas padborta Ne 3 no teme «llomyuenue
aMMHaKa, U3ydeHue ero cBoucTey». MHcTpykTax no Th

21.12.23

31

A3OTHast KUCa0Ta, €€ (PU3NIECKUEe U XUMHIECCKIE
CBOMCTBA

28.12.23

32

Hcnonb3oBaHuE HUTPATOB U COJIE AMMOHUS B KAYECTBE
MHHEPATbHBIX YI00peHU. XUMHUYECKOE 3arpsi3HEHNE
OKpYXaloIen cpebl COSTMHEHUSIMH a30Ta

28.12.23

33

[ToBTOPHBI HHCTPYKTAX MO TEXHUKE OC30MACHOCTH.
dochop. Okcna pochopa (V) u pochopnas kuciora,
(bu3nvecKrue 1 XUMHUYECKHE CBOCTBA, MOTy4CHHE

11.01.24

34

Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX
ynoopeHuii. 3arps3HeHne NpUpOaHOI cpebl
dbocharamu

11.01.24

35

yFJ'IepOI[, pacnnpoCTpaHCHUC B IIPUPOJL, (I)I/ISI/I‘IGCKI/IG n
XHMHUYECKHE CBOMCTBA

18.01.24

36

OKCI/I,[[LI yrjiepoaa, ux (I)I/I3I/IIIGCKI/I€ U XUMHWYCCKHC
CBOMCTBA. DKOJIOTUYECKHE HpO6H€MBI, CBsA3aHHBIC C

18.01.24




okcusiom yriepona (IV)

37 VYroJibHas KUCHOTA U €€ CONn 1 25.01.24
[Ipaktudeckas padora Ne 4 o teme "Ilomydenue

38 yriekucioro raza. Kauecrsennast peakius Ha kKapOOHaT- 1 25.01.24
noH". Uuctpykraxmno Th
[TepBoHauanbHBIEC MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX

39 1 01.02.24
KaK O CO€IMHEHUSIX yriiepoa

40 Kpemuuii u ero coenHeHus 1 01.02.24
[IpaxTueckas padota Ne 5. Pemenue

41 JKCIIEpUMEHTAIIBHBIX 3aa4 10 Teme «BaxHenmme 1 08.02.24
HEMETAJUIBI U UX coeauHeHns». MHcTpykTaxk no Th
Kontponbras padota Ne3 o teme «Baxxuenme

42 1 08.02.24
HEMETAJUJIbI U UX COCTUHEHUS)
OO01as XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB —

43 MeTajioB. MeTtannuyeckas CBSI3b U METaJIINYeCKast |
KpUCTaJInYecKas peiéTka. Gusndyeckre cBOMCTBa 1>.02.24
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKHUI

44 . 1 15.02.24
P HANIPSKEHU METaIoB
O61ue cnoco6b! noayyeHus MetamioB. CIuiaBbl.

45 Bbluucnenus no ypaBHEHUAM XUMUUYECKUX PEAKLUM, 1 22.02.24
€CJIM OJIMH U3 PEareHTOB COACPKUT MPUMECH

46 [TonsiTue 0 KOPpPO3UK METAIIIOB 1 22.02.24

47 Illenouynbpie METaIIIbI 1 29.02.24

48 Oxcuapl ¥ THIPOKCHIBI HATPUSI U Kaus 1 29.02.24

49 IllenoyHO3eMEIbHBIC METAJIbl — KaJIbIIUM U MarHUi 1 07.03.24

50 Baxwuelimmne coeIMHEHNs KaJabLUs 1 07.03.24




51 O06o001IeHre U cucTeMaTH3alus 3SHAaHUIA 1 14.03.24

52 XKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 1 14.03.24
[Ipaktuyeckas padora Ne 6 mo teme "KEcTKOCTH BOJBI U

53 . . 1 28.03.24
MeTobl €€ yerpaneHus'. MHctpykrax no Th

54 AnroMuHMN 1 28.03.24

55 AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA 1 04.04.24

56 XKeneso 1 04.04.24

57 Oxcunpl, Tuapokcust u conn xxenesa (1) u xxeneza (I1) 1 11.04.24

58 O0600611eHre U cucTeMaTu3alys 3HaHUM 1 11.04.24
[Tpaktuueckas padota Ne 7. Permenue

59 AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxkHenmme 1 18.04.24
MeTaJuIbl U UX coeauHenus». Macrpykraxkno Th
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIuH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE UM COAEPIKUT

60 A P A o Aep 1 18.04.24
npuMecH. BorarciieHus MaccoBOM 0IMBBIX
OJIallpOIyKTa PeaKIuu

61 O0001IeHre U cucTEMAaTU3aLNs 3HAHUHA 1 25.04.24
KontponbHas padota Ne4 o teme «BakHeiimme

62 1 25.04.24
METaJUIbl U UX COCUHEHUS
BemectBa 1 Matepualibl B IOBCEAHEBHOM KU3HU

63 P A 1 16.05.24
YenoBeKa

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl 1 16.05.24

65 Ponp xumuu B pelieHnH SKOJOTHYECKUX TPOOIeM 1 23.05.24
PesepBHbIit ypok. O600IIeHHE U CHCTEMAaTH3alNS

66 PBUHH YP B t 1 23.05.24
3HaHUU

67 PezepBHblit ypok. O00O01IEHNE U cCUCTeMaTH3alHs 1

3HAHUH




68

PesepBHeIit ypok. O000IICHHE U CHCTEMAaTH3 AN
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpnaman @.I°., Akumoneprnoe o6mectBo «M3narensctBo «IIpocBemenue

* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., Akunoneproe obmectBo «M3narensctBo «IIpocserienney

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://edsoo.ru/wp-content/uploads/2023/08/22 ®PII-Xumus_8-9-kmaccel_6aza.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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